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© Process for producing a fitter element. 

(sft A process for producing a fitter element having a hollow 
body composed of thermoplastic synthetic fibers and having 
each of its end surfaces sealed, which process comprises 
placing on a hot plate (5), provided with a layer of a thermally 
conductive and releasing surface material (6), in succession, a 
thermoplastic sheet (7) and a filter element (4) so that an end 
surface of the filter element contacts the thermoplastic sheet 
and heat-bonding the end surface of the filter element to the 
thermoplastic sheet, and repeating the operation for the other 
end surface of the filter. 
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Description 

Process for producing a filter element 



This invention relates to a process for producing a filter element. More particularly it relates to a process for 
5 prodS a mer element for proislon filtration obtained by molding collected mass of synthet,c fibers ,nto a 

TcoSional cartridge filter element has a hollow form opened at ^J^ d ^^\ C °^l 
porous materials such as collected mass of fibers, which is called "depth-type" hereinafter F.g 3 shows a 
c^oss secttna. view of a conventional depth type cartridge filter element provided f^^L^ 

to where water to be treated A is filtered with such a filter element, a filter element 4 is set to the .ns.de of a 
Sngt fo.£wed by pressurizing a fluid to be treated A into the housing 2 and caus.ng the fluid I to penetrate 
from the outside of the filter element toward the inside thereof. At a lower part and an »P^f£j™f «» 
housing 2 are provided projections (housing-sealing parts) 2A for fixing the , filter « [hn^ands«tas , . - The 
treated fluid B subjected to filtration treatment during penetration through the .nside of filter element .s taken 

15 out from one end of the housing 2 to the outside of the system. 

in order to make full use of filterability of the filter element, it is desired that the end surface 1 of he f. er 
element 4 be completely sealed relative to the housing 2. but actually the sealability of the filter elemen relative 
^ tte housing Z inferior so that the expected ffltrability cannot often be obtained For example, .n F.g 4 
IhoK a party enlarged cross-section of the IV part (the sealing part of the filter relaftve to the housing) .n 

20 Fig Ttte fluW to be freated A having intruded from the end face 1 of the filter element 4 makes a detour 
Sund tte housing-sealing part 2A and passes through the shortest flow path 3 where the pressure los s .s 
minimum to thereby damage the filtration accuracy of the depth type cartr.dge filter. In order to prevent the 
Zd from pas Jng through such a shortest flow path, it has been tried to bond a prehmmanly molded end cap 
or punched sheet-like material onto the end surface of the filter element w.th an adhesrve or a hot-melt 

25 ^Actording to such a process, however, there are drawbacks that It Is difficult to control the quantity of the 
adSe or hot-melt adhesive adhered at the time of the bonding, or if the adhesive or he l.ke penetrates too 
deep^nto the end surface, the filtration area of the filter is reduced to lower its filterab.hty. Further mere .s a 
problem that hands of workers or the filter Is liable to become dirty with the adhes.ve or the l.ke at the t.me of 

30 bonding operation. 

^oSL^pr^Sntion is to provide a process for producing a filter e.ement which > ™keA 
possfbte to^mply and efficiently seal the end surfaces of the filter element without relying on conventual u^e 
35 of adhesives which require control of the quantity of the adhesives adhered and cause d.rt 

ap^ce^p^ 

of the end surfaces thereof being sealed, which process comprises plac.ng on a hot plate « ■ £ 
the medium ofathermally conductive and releasing surface materia thereon ■ ^'F^S^SSSl s!S 
40 element in this order so that each end surface of said filter element .s contacted with said thermoplastic sheet 
and heat-bonding the end surface of said filter element to said thermoplast.c sheet. 

BRIEF DESCRIPTION OF THE DRAWINGS 

45 Fig 1 shows a side view illustrating an embodiment of a process for producing a filter element 

aC ^:!SSSon i.lustrating an anchor effect in the case where a thermoplastic sheet 

'"SiTshow^ the state where a convention* depth type cartridge filter 

50 element is set to the inside of a housing. 

Fig. 4 shows a partly enlarged cross-section of the encircled IV part in Fig. o. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS . r£rforro H 

Examples of the thermoplastic synthetic fibers constituting the cartridge filter element here.nafte referred 

55 to filter element) usable in the present invention are polyolefin fibers, polyam.de fibers, polyester ^ers «cn£c 
fibers hot-melt adhesive composite fibers obtained by combining the fiber components of the forego.ng 
fibers' etc Amonq these, hot-melt adhesive composite fibers are particularly preferred. 

Further/the thermoplastic sheet usable in the present invention is preferred to be of the same component 
as or a similar component to the synthetic fiber component (particularly to the sheath component of the fibers 

60 in the case of a sheath-core composite fibers) constituting the filter element, but the ^eet may be those 
composed of a component having a lower melting point than that of the component const^.ng the fitter 
element. The thermoplastic sheet and the end surface of the filter element are heat-bonded such that at least a 
portion of the sheet is melted by the heat generated by the hot plate as a heat source and adhered onto the 
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end surface of the filter element. When the melting point of the component of ^^^^ %Z 
than those of the respective components constituting the ffltar element, the molten parts °1 ^^iJrfK 
between the surface layer fibers 9 of theend surface of L end surface o7 S! fiUe 

this state as it is. so that the thermoplastic sheet is more f.rmiy adhered onto the end surface of the inter 

e ' e r?he d ^ «o the end surface of the filter.element to sea. this 

oth^r ha^T^te element Is set to the housing of the filtration apparatus the othe, -surface o the material 
°s contacted tightly onto the inner wall of the housing (or the projected .sealing part thereof) to seal so as to 
orevent the short pass of the water to be treated. Thus* the thermoplastic sheet is preferred to have* suitable 
SSsrioV^^g cushonlng characteristics as well as hot-melt adhesive properties and a shape 
sSj ThTs thicknes! varies depending on the size of the filter element, but it is ; ge inerally JOO £n o 2 
oreferablv 100 urn to 1 mm. In the case where the cushoning charactenst.cs are more requ.red. it. is also 
possible to use "oSnpSte sheet having the thermoplastic sheet combined with an .taste sheet such as 



Further 6 as to the terms "by the medium of a thermally conductive and releasing surface materia, thereon- 
referred herein, such a surface coating may be provided on the hot plate .ntegrally bes.des a film-form 

ur^wd^SSSSy changed at the melting point of the above thermoplastic sheet. Examples of such a 
^T^^To^pMm. polytetrafluoroethylene sheet, polyester sheet, silicone membrane, etc, 
and th™e materials may be provided integrally with the hot plate, as described above 
Nex\ the present Invention will be described referring to the accompanying drawings. Fig. 1 shows a side 

HSor.r™T^^ 

'° SlSo'temeM trotted as «hova-di«c<»>ad i. set to th» mat* oltns housing 2 as Xiownrin Fig. a.H» 
,„X™»1 ol = °m.„, is MM* onto M th.™opl..« MM by howyW jjdmm hanoe i « 

^TTtf JSnt invention will be described in more detail by way of Examples. 

E TcSo P han e film of 50 u thick as a release film was laid on a hot plate equipped; with a temperature 

SSr (K^daV option of 20 to 70 „ to ■mm Oh. «f *^S55SiS 

percentage removal. The results are shown in Table 1, 

C W^te e r^ern e nt prepared in the same manner as in Example 1 except that the end surfecepf the 
resulting cartridge fiTter element was not sealed, filtration was carried out in the same manner asjn Examp e 1 
fonowed b?mea 9 suring the particle size and concentration of the resulting filtrate to calculate the percentage 
removal. The results are shown in Table 1. 
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Table 1 



Sealing of end 
surface 



Maximum 
diameter of 
particles flown 
out (micron) 



Concentration 
of dispersion to 
be treated 
(ppm) 



Concentration 
of filtrate (ppm) 



Percentage 
removal (°/o) 



10 



15 



20 



35 



40 



45 



Example 1 



Yes 



52 



400 



98 



Comp. ex. 1 



No 



69 



400 



80 



Filtration was carried out in the same manner as in Example 1 excepUhat a ca ^ nd 9 e n ^ 
from composite fibers (polyester fibers) the sheath component of which had a melting point of 180 to 185 C 
was used; followed by measuring the particle size and concentration of the resulting filtrate. The results are 
shown in Table 2. 

C nit P r^fo!^Sd 2 o ut in the same manner as in Example 2 except that the end surface of the cartridge 
filter element was not sealed, followed by measuring the particle size and concentration of the resulting filtrate. 
The results are shown in Table 2. 

Table 2 



25 


Seailng of end 
surface 


Maximum 
diameter of 
particles flown 
out (micron) 


Concentration 
of dispersion 
(ppm) 


Concentration 
of filtrate (ppm) 


Percentage 
removal (%) 


Example 1 


Yes 


51 


400 


7 


98 


30 Comp. ex. 2 


No 


68 


400 


75 


81 



As apparent from the results of the above Examples, the filter element produced according to the present 
invention is superior in the sealing effect to afford a high percentage removal 

In addition, the low density polyethylene sheet used in the above Examples had a thickness of W0|tWtafl 
the thickness was less than e g. 100 u, breakage or wrinkles due to heat shrinkage were .able to be formed, 
^when ft deeded 300 n the e£ surface hardened to reduce cushoning charactenst.es and also form 
ounces between the sealing part of the housing and the filter element so that reduction in the filtrat.on 

ef The ^iXeniter element produced according to the present invention makes it possible to simply and 
efficiently prevent the fluid to be treated from passing through the shortest flow path along the e "d surface ^.d 
aiso for Jxample if another material layer is provided as media within the flttrtton layer ■* the filter ft s ^oss.ble 
to prevent the fluid from the end surface, from its detour around the med.a and .ts leakage. Further, *n h 
c^ridae fflter element is produced, no adhesive or the like is used; hence neither hand of worker nor filter 
e^ment is fdirted Slso no contamination of the filter element occurs so that dissolving-out of contaminants 
into the filtrate does not occur. 



Claims 



50 



55 



60 



65 



1 A process for producing a filter element having a hollow body composed of thermoplastic synthetic 
fibers and having each of its end surfaces sealed, which process comprises placing on a hot plate (o), 
provided with a layer of a thermally conductive and releasing surface material (6). in succession a 
Thermoplastic sheet (7) and a filter element (4) so that an end surface of the filter element contacts the 
thermoplastic sheet and heat-bonding the end surface of the filter element to the thermoplastic sheet, 
and repeating the operation for the other end surface of the filter. 

. 2. A process according to Claim 1 t in which the thermoplastic synthetic fibers forming the filter element 
are hot-melt adhesive composite fibers. 

3 A process according to Claim 2, in which the thermoplastic sheet is composed of the same, or a 
similar, component as the sheath component of the hot-melt adhesive composite fibers 

4. A process according to Claim 1. in which the melting point of the thermoplastic sheet is below the 
melting point of the thermoplastic synthetic fibers. 

5 A process according to Claim 1, in which the thermoplastic synthetic fibers are selected from 
polyolefin fibers, polyamide fibers, polyester fibers, acrylic fibers, and hot-melt adhesive composite fibers 
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TTpfo^c^dTng to Claim .1, in which the thermop.astic sheet is composed of the same 
TTp^r^ P-eo-ino Cairns, in which the thermo P .astic fi.m has a 

*K£ i:™cZS°o^e of the preceding Cairns, in which the r = surf ace materia, is a 

l^'SZSZ^*^™ ^.*".^"* Polyethylene-, and the thermop.ast.0 sheet ,s 
composed of low density polyethylene. 
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FIG . I 




FIG. 2 
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FIG. 3 




